It is the purpose of the present paper to outline an introduction in theory of embeddings in the 2-osculator bundle. First, we recall the notion of 2-osculator bundle ([1], [2] ) and the notion of submanifolds in the 2-osculator bundle. A moving frame is constructed. The induced connections and the relative covariant derivation are discussed in third and fourth sections.The Ricci identities for the deflection tensor are present in the next section.
Introduction
Generally, the geometries of higher order defined as the study of the category of bundles of jet J k 0 M, π k , M is based on a direct approach of the properties of objects and morphisms in this category, without local coordinates.
But, many mathematical models from Lagrangian Mechanics, Theoretical Physics and Variational Calculus used multivariate Lagrangians of higher order acceleration.
From here one can see the reason of construction of the geometry of the total space of the bundle of higher accelerations (or the osculator bundle of higher order) in local coordinates.
As far we know the theory of Finsler submanifolds is far from being settled. In [8] and [9] R. Miron and M. Anastasiei give the theory of subspaces in generalized Lagrange spaces. Also, in [4] R. Miron presented the theory of subspaces in higher order Lagrange spaces. This article is draw upon the original construction of the higher order geometry given by R. Miron and Gh. Atanasiu ( [4] , [5] , [6] , [7] ) and new aspects give by Gh. Atanasiu in [1] .
IfM is an immersed manifold in manifold M , a non linear connection on In this paper we get the Ricci identities for the Liouville d-vector fields z
(1)α and z (2)α (Theorem 5.2). The same problem was solved by prof. Atanasiu Gh. in [1] for the Liouville d-vector fields z
(1)a and z (2)a .
1 The 2-osculator bundle
Let M be a real differentiable manifold of dimension n. A point of M will be denoted by x and its local coordinate system by (U, ϕ) , ϕ (x) = (x a ) . The indices a, b, ...run over set {1,2,...,n} and Einstein convention of summarizing is adopted all over this work.
Let us consider two curves ρ, σ : I → M , having images in a domain of local chart U ⊂ M. We say that ρ and σ have a "contact of order 2" in a point x 0 ∈ U if: ρ (0) = σ (0) = x 0 , (0 ∈ I) , and for any function f ∈ F (U ) :
The relation "contact of order 2" is an equivalence on the set of smooth curves in M, which pas through the point x 0 . Let [ρ] x0 be a class of equivalence. It will be called a "2-osculator space" in a point x 0 ∈ M. The set of 2-osculator spaces in the point x 0 ∈ M will be denoted by Osc 2 x0 M , and we put
One considers the mapping π 2 :
2 is a surjection. The set Osc 2 M is endowed with a natural differentiable structure, induced by that of the manifold M, so that π 2 is a differentiable maping. It will be descrieb bellow.
The curve ρ :
Taking the function f from 1.1, succesively equal to the coordinate functions x a , then a representative of the class [ρ] x0 is given by
The previous polynomials are determined by the cofficients
Hence, the pair 
One can see that Osc 2 M is of dimension 3n. Let us consider the 2-tangent structure J on
2 M , all of dimension n. Let us consider the distributions V 2 on Osc 2 M locally generated by the vector fields ∂ ∂y (2)a . Consequently, the tangent bundle to Osc 2 M at the point u ∈ Osc 2 M is given by a direct sum of the vector space:
We consider δ δx a , δ δy 1(a) , δ δy (2)(a) an adapted basis to the decomposition 1.5 and its dual basis denoted by dx a , δy (1)a , δy (2)a , where 
. These functions are called the coefficients of the N-linear connection D.
If on the manifold Osc 2 M is given a N-linear connection D then there exists a h i -, v 1i -and v 2i -covariant derivatives in local adapted basis (i = 0, 1, 2) .
Any d-tensor T , of type (r, s) can be represented in the adapted basis and its dual basis in the form
and we have 
The operators "| id " ," (1) | id " and " (2) | id " are called the h i -,v 1i -and v 2i -covariante derivatives with respect to DΓ (N ) . Definition 1.2 A N-linear connection D on Osc 2 M endowed with a structure metric G is said to be a metric N-linear connection if D X G = 0 for every X ∈ X Osc 2 M .
Submanifolds in the 2-osculator bundle
Let M be a C ∞ real, n-dimensional manifold andM be a real, m-dimensional manifold, immersed in M through the immersion i :M → M . Localy, i can be given in the form
The indices a, b, c,....run over the set {1, ..., n} and α, β, γ, ... run on the set {1, ..., m} . We assume 1 < m < n. If i is an embedding, then we identifyM to i M and say thatM is a submanifold of the manifold M. Therefore 2.1 will be called the parametric equations of the submanifold M in the manifold M .
has the parametric equations:
The Jacobian matrix of 2.2 is J Osc 2 i and it has the rank equal to 3m.
So, Osc 2 i is an immersion. The differential i * of the mapping Osc 2 i : Osc 2M → Osc 2 M leads to the relation between the natural basis of the modules X Osc
2M
and X Osc 2 M given by 
We used the previous theory for study the induced geometrical object fields from
We take g ab a nondegenerate metric on the manifold M and G =g ab dx 
= 0
, and to eatch other:
The system of d-vectors B ā α (ᾱ = 1, ..., n − m) is determined up to orthogonal transformations of the form 
. This is also defined on an open setπ −1 Ǔ ⊂ Osc 2M ,Ǔ being a domain of a local chart on the submanifoldM . The conditions of duality are given by:
Using 2.7, we deduce:
So, we can look to the set 
Induced nonlinear connections
Now, let us consider the canonical nonlinear connection N on the Osc 2 M . Then its dual coefficients M 
where M 
where
are mixed d-tensor fields.
Proof. The first relation is obviously. From 2.2 and 3.2 we obtain 3.5.
Generally, a set of functions T 
The relative covariant derivatives
We shall construct the operators ∇ will be known if its action of functions and on the vector fields of the form 
We have the operatorsĎ
and D
(i)
(i = 0, 1, 2) with the property
Here ω Of course, we can writeĎ
| iδ δv (2)δ .
Definition 4.2 We call the induced tangent connection on Osc

2M
by the metrical d-connection D the set of its nine coefficients
We have the operators D
(i)
⊤ with the properties
where ω As in the case ofĎ we may write 
As before, we have the operators D
⊥ with the properties
where ω
We may set
Now, we can define the relative (or mixed) covariant derivatives ∇ for which the following properties hold :
The connection 1-formsω
will be called the connection 1-forms of
.
The Liouville vector fields for submanifolds, introduce by profesor Miron in [4] , are
If we represent this vector fields in the adapted basis, we get
where 
Indeed, if we take
we find this formulae. 
